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9/12/17 "Dont find fault, find a remedy" -Henry Ford

HW: "Independent Events" homework section

AIM: What does it mean to be Independent?

Warm Up:
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CONDITIONAL PROBABILITY
CoMMON CORE ALGEBRA Il HOMEWORK

FLUENCY

1. Given that P(B|A) means the probability of event B occurring given that event A will occur or has
occurred, which of the following correctly calculates this probability?

P(B) P(A)
(1) TAJ (3) ﬁ
P(A and B) P(Aand B) e
(2) “Em) 4 TP 6{4@7 @)
APPLICATIONS afe wn A 9\

2. Of the 650 juniors at Arlington High School, 468 are enr,
180 are taking both courses at the same time. If one of ¥ie 650 juniors was picked at random, what is the
probability they are taking Physics, if we know they are in Algebra 117

=
(3)0.45 n(P and A2
@ P(P|Az)=$=%=o‘ss 16))

(2) 0.62 (4)0.58

3. Historically, a given day at the beginning of March in upstate New York has a 18% chance of snow and a
12% chance of rain. If there is a 4% chance it will rain and snow on a day, then calculate each of the
following: :

(a) the probability it will rain given that it is (b) the probability it will snow given that it is
snowing, i.e. raining, i.e.
_ P(Rand8) 0.04

T P(S) o8 =0.22 P(snow | rain)

_P(RandS) 004 .,

P(rain | snow) 0 12

4. A spinner is spun around a circle that is divided up into eight equally sized sectors. Find:

(a) P(perfect square | even) (b) P(o0dd | prime)
_n(S and E)_l _n(O and P)_3
T on(E) 4 T on(p) 4

(¢) What is more likely: getting a multiple of four given we spun an even or
getting an odd, given we spun a number greater than 27 Support your answer.

—]

P(M4|E) = 73(3“:(1")'1 E).

21
42

1
2 They are equally likely. ‘

CoMMON CORE ALGEBRA 11, UNIT #12 — PROBABILITY — LESSON #4
eMaTHINSTRUCTION, RED HOOK, NY 12571, © 2015
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In the previous lesson's homework we saw how the occurrence of one event could change the probability of
another event. When this happens, we say the two events are not independent of one another. When the
occurrence of one event has no effect on the probability of another event happening, we say the events are
independent.

Exercise #1: Classify each of the following scenarios as having events that are dependent or events that are

independent.

(a) A person pulls ut of a bag that has (b) A person flips a coin and notes that it comes up
5 blue and 7 red marbles and does not replace it. heads. Then the person rolls a standard six-sided
Then a person pulls another red marble. Is the die and notes that it comes up as a number less
probability of pulling the second red marble out than three. Is the probability that the number
dependent on pulling the first red marble? came up less than three dependent on getting a

lam head when flipping the coin? Explain.

vl # Wan® ot  Todepend ent
@ Torol b/ prob of
De\eﬁmkﬁ/»* onwmlbe™ 1eSS tham

b/(, ()Q)b‘o %\7 QJ\ % 'S Q:‘N\r"‘\/.s %

The idea of independence is one that comes fairly naturally, but is important in order to see if there are
associations amongst two events. Let's develop a tool to test dependence.

Exercise #2: The spinner below 1s spun once and its outcome is noted. Let E be the event of getting an even, let
P be the event of getting a prime, and let L be the event of getting a “umber Tess than 5. Fmd (he following
plObﬂblhtle‘S

(a) The probability of getting an even,ie. P(E).

E :iLL
TON

(b) The probability of getting an even given that the
outcome was a prime 1111111be1 ie. P(E|P)

PEIP:PEMF o
( F(\") @8 - Lf .

(c) The probability of getting an even given that the (d) Which event does E depend on, P or L? How can
outcome was a number less than 5,ie. P(E|L) vou fell? What is a reasonable fest?

P(EIL)= fEND) E depends on P
PO b/e i probubil;
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DEFINITION OF INDEPENDENT EVENTS
Two events, A and B, are defined to be independent if:
———

P(A|B)=P(A) andlikewise P(B|A)=P(B)

—)  egmm—

Exercise #3: A survey of 57 sixth graders was done to determine which subject was their favorite. The results are
shown in the table below sorted by gender.

Social
Math English | Studies | Science | Total
Female Cs)H| & 10 6 30

|

Male 10 " le>) 4 27
Total Cis )| 10 19 10 | 7Y

(a) Does 1t appear, based on the data in this table, that the preference for math as a favorite subject has dependence
on a student's gender? Show the analysis and explain yvour findings.

P(Mod’lrs: -153—7: 5;2,‘70 = O;;i‘;m
. _3
P(MOSH\ Fmgy ?Q = &7% Do()ewu

(b) Does it appear, based on the data in this table, that the preference for social studies as a favorite subject has
dependence on a student's gender? Show the analysis and explain your findings.

P<SS>: M- 22% < S e
P(s5|Mele) = % =23%  Lrdependod

There is a nice test for dependence that can be applied easily and comes from our formula for conditional
probability from the last lesson.

the probability they have brown eyes is

and the probability they have brown eyes
( andjre left handed , Is the event of having
town eyes mdependent of being left handed?

Support your answer.

N ) (P@(M@
ONON (1) (D= .02

-[3<,L}>: PCL}M)\@ 0504 %.09\
Thare TS

De,()e\r\o\mca

THE PrRoODUCT TEST FOR INDEPENDENCE
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